Plasma amyloid-beta peptide levels correlate with adipocyte amyloid precursor protein gene expression in obese individuals.
Several studies have demonstrated that midlife obesity increases the risk for dementia and Alzheimer's disease. Moreover, plasma 42-amino-acid amyloid-beta (Abeta42) levels appear to correlate with BMI. We recently demonstrated that adipocyte amyloid precursor protein (APP) expression is upregulated in obesity and correlates with insulin resistance and adipose tissue inflammation. In this study, we aimed to investigate the relation between adipocyte APP expression and plasma Abeta peptide levels. We conducted a pilot study in which we measured adipocyte APP gene expression and the circulating plasma levels of Abeta40 in 10 obese individuals before and after a 6-month behaviorally based weight loss intervention. Subjects had an oral glucose tolerance test with measurement of insulin levels, Abeta40 levels measured by ELISA and transcript levels of APP in subcutaneous abdominal adipocytes measured by quantitative real-time PCR. At baseline, adipocyte APP expression correlated significantly with plasma Abeta40 levels and with 2-hour insulin concentrations. Following the 6-month weight loss intervention, body weight and BMI decreased significantly. Fasting plasma concentrations of glucose and insulin were improved. Adipocyte APP expression was significantly decreased (p < 0.001) after weight loss. Changes in adipocyte APP expression correlated with changes in plasma Abeta40 levels (R = 0.74, p = 0.01) and changes in 2-hour insulin (R = 0.75, p = 0.01). The results of this pilot study suggest that increased circulating plasma levels of Abeta peptides in obesity may be due to increased adipocyte APP gene expression. While these results suggest a possible mechanism linking midlife obesity with the later development of Alzheimer's disease, further research is necessary to elucidate the regulation and functional significance of APP in adipocytes.